Objective: To investigate the relationships among sociodemographic and obstetric factors and symptoms of postpartum depression (PPD) in Hispanic women living in rural California.
s one of the most critical issues for public health (Fitelson, Kim, Baker, & Leight, 2011; Schiller, Meltzer-Brody, & Rubinow, 2015) , postpartum depression (PPD) affects many women, regardless of country of origin or culture (Evagorou, Arvaniti, & Samakouri, 2016) . According to the American Psychiatric Association (2013), PPD is defined as major depression, without psychotic features, that begins within 4 weeks after birth and may last up to 1 year (Beck & Driscoll, 2006; Lintner & Gray, 2006) . Feelings of depression during the postpartum period can have critical effects on the health of women and their children (Abbasi, Chuang, Dagher, Zhu, & Kjerulff, 2013) .
In a meta-analysis of PPD research, Beck (2001) identified 13 risk factors for PPD: prenatal depression, prenatal anxiety, child care pressure, infant temperament, life stress, lack of social support, single marital status, marital dissatisfaction, history of depression, postpartum blues, low self-esteem, low socioeconomic status, and unwanted pregnancy. Other factors included the mother's employment status (Chatterji, Markowitz, & Brooks-Gunn, 2013; Dagher et al., 2009 ), living without a partner (Tannous, Gigante, Fuchs, & Busnello, 2008) , and breastfeeding (Nishioka et al., 2011) . Infant sex has also been associated with maternal feelings of depression during the postpartum period (Sylvé n et al., 2011) . In two studies, the undesired sex of an infant increased feelings of depression during the postpartum period (Kheirabadi et al., 2009; Lagerberg & Magnusson, 2012) .
The growth of the Hispanic population has been a significant demographic trend in the United States. Between 2000 and 2010, the number of White Americans living in rural areas increased by 1.8%, but the Hispanic population living in rural areas increased by 46%, faster than any other racial or ethnic minorities: the number of Asian Americans living in rural areas increased by 37.4%, Native Americans by 7.5%, and African Americans by 2.9% (Housing Assistance Council, 2012) . This rural growth represented approximately 3.5 million people, 1.9 million of whom identified as Hispanic. Therefore, attention to the health of the Hispanic population is critical to meet the goal of a healthy America (Bellamy, Bolin, & Gamm, 2011; Johnson, 2012) .
Although the goal of Healthy People 2020 (HealthyPeople.gov, n.d.) is to promote health equity, individuals who live in rural areas often experience health disparities because of geographic isolation, lack of transportation, lower socioeconomic status, lack of medical insurance coverage, and lack of access to affordable and available health care resources or services (Krothe, 2008) . According to Hillemeier, Weisman, Chase, and Dyer (2008) , women who live in rural areas are more likely to experience mental stress because of limited employment opportunities, social contacts or services, and health care services compared with women who live in urban communities. Hispanic people in rural areas face challenges to the achievement of a high school diploma because of a lack of social and economic resources and knowledge of the U.S. education system (Schneider, Martinez, & Owens, 2006) . Thus, of U.S. adults 25 years and older, 19.2% of Hispanic individuals have less than a ninth grade education, compared with only 2.0% of White individuals (U.S. Census Bureau, 2013) . In a study of 1,423 Australian women in the postpartum period, Cooklin, Canerford, Strazdins, and Nicholson (2011) found that low level of education among young mothers could pose a challenge to obtaining and maintaining jobs or finding high-quality jobs.
The Centers for Disease Control and Prevention (2017) reported that the overall rate of PPD was 11.5% in the United States in 2012. The prevalence of symptoms of PPD varies across racial and ethnic groups (Feinberg, Smith, & Naik, 2009 ). Authors of a systematic review of studies using a variety of PPD screening tools suggested that the prevalence of PPD symptoms among women in rural communities worldwide ranged from 23% to 58% (Villegas, McKay, Dennis, & Ross, 2011) . However, research on symptoms of PPD in rural Hispanic women is lacking (Mollard, Hudson, Ford, & Pullen, 2016) . Thus, the purpose of our study was to determine the associations among the sociodemographic factors of maternal age, infant sex, marital status, education, annual household income, employment, and route of birth and symptoms of PPD in Hispanic women in rural areas. The findings will begin to fill the gap in the literature regarding Hispanic women and PPD in the United States.
Methods

Design
We used a cross-sectional design for this descriptive correlational study and conducted structured interviews with a convenience sample of women who identified as Hispanic and spoke English or Spanish. The study was approved by the institutional review board at Azusa Pacific University in California.
Sample
The potential participants were recruited through a rural family health center. Inclusion criteria for women were as follows: (a) self-identified as Hispanic, (b) ages 18 to 47 years, (c) lived in a cluster of rural communities in southern California, (d) had one or two living infant(s) ages 12 months or younger, and (e) spoke English or Spanish. Women with mental disorders diagnosed by a physician and those taking any psychiatric medication were excluded. A priori statistical power for chi-square and logistic regression was determined using G*Power 3.1; at least 175 participants were required for an alpha level of .05 and power level of .80. A total of 251 potential participants were initially recruited; 15 women did not meet the inclusion criteria, and 13 did not complete the study, which yielded a final sample size of 223.
Procedures
We distributed recruitment flyers in English and Spanish at a family health care center that provided postnatal health services in southern California. With assistance from the trained nursing student research assistants who were
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fluent in English and Spanish, we met with Hispanic women interested in participation to discuss the study information and procedures for data collection. After the participant's consent was obtained, she selected Spanish or English language for her interview. The entire interview lasted 15 to 20 minutes. After the interview, each participant received a $10 gift card as a token of appreciation.
Measures
The structured interview included six sociodemographic items, two obstetric questions, and the 10-item Edinburgh Postnatal Depression Scale (EPDS) to screen for symptoms of PPD. The sociodemographic items included maternal age, marital status, education, annual household income, employment, religion, and number of children. The obstetric items included sex of infant and route of birth. The EPDS instrument is not a diagnostic tool but is a validated and reliable tool to detect the prevalence of symptoms of PPD among diverse ethnic groups in clinic and community settings ( Researchers recommend a score of 10 as the appropriate cutoff score for the EPDS to detect all cases of postpartum depression (Cox & Holden, 2003; Gausia, Fisher, Ali, & Oosthuizen, 2009 ).
Garcia-Esteve, Ascaso, Ojuel, and Navarro (2003) reported a best cutoff score of 10 or 11 to screen for all cases of major depression with the Spanish version of the EPDS; the sensitivity was 79%, with a specificity of 95.5%, a positive predictive value of 63.2%, and a negative predictive value of 97.7%. Based on previous study recommendations, we used an EPDS score of 10 or greater to indicate high risk for PPD. The Cronbach's alpha estimate of internal consistency reliability of the EPDS was .74 for this sample.
Statistical Analysis
Data entry and analysis were accomplished with the use of SPSS version 23. Initial frequency analysis of all items showed no missing data. Descriptive statistical tests included frequency counts and category percentages for all general sociodemographic and obstetric responses.
Because maternal age and education responses were quite skewed, these variables were categorized into two groups each: maternal age ¼ 18 to 30 years and 31 to 42 years, and education level ¼ low (no education through middle school) and high (high school or greater). We calculated frequency counts and median values for individual items of the EPDS. The scores for each item were summed for a total EPDS score. Based on previous evidence, the EPDS scores were categorized as low PPD risk (0-9) and high PPD risk (10-30).
We used chi-square analysis to investigate the bivariate associations between the sociodemographic and obstetric variables and the dichotomized EPDS scores. To determine significant predictors for Hispanic women at risk for PPD, multiple logistic regression was performed.
Results
Description of the Sample
The mean age of the 223 participants was 28.5 years (standard deviation ¼ 6.01; see Table 1 ). Eighty percent (n ¼ 179) were married or lived with partners, 64% (n ¼ 142) reported a high school education, 70% (n ¼ 158) reported household incomes of less than $20,000 annually, 69% (n ¼ 153) were unemployed, and 70% (n ¼ 155) were Catholic. A slight majority of the participants gave birth vaginally (57%, n ¼ 126), 52% (n ¼ 117) had female infants, and 77% (n ¼ 172) had two or more children in the home, including the infant.
Bivariate Analysis of Sample Characteristics and Postpartum Depression Risk
The participants' scores on the EPDS ranged from 0 to 18 (mean ¼ 7.87, standard deviation ¼ 4.98, median ¼ 8.00; see Table 2 ). Of the 223 participants, 42.60% (n ¼ 95) had scores of 10 or greater on the EDPS and were considered at risk for PPD. Education, employment, mode of birth, and number of children were significantly (p < .05) associated with the dichotomized risk for PPD.
Predictive Analysis of Postpartum Depression From Sample Characteristics
Multiple logistic regression was conducted to identify the significant predictors for symptoms of PPD. As shown in Table 3 , the overall predictive model was statistically significant (p ¼ .001). Four of the predictors were significantly related to PPD 
Discussion
In our sample of Hispanic women living in rural southern California, maternal age was not related to symptoms of PPD as measured by the EPDS. These results were similar to the findings from four other published studies of PPD (Asano et al., 2014; Castro, Place, Billings, Rivera, & Frongillo, 2015; Iwata et al., 2016; McMahon et al., 2015) that maternal age was not related to symptoms of PPD during the postpartum period. The sample in the Castro et al. (2015) study was the most similar to our participants in that the women were also Hispanic. However, they were women from Mexico City, and neither maternal age nor marital status was associated with PPD.
Our findings did not support four other studies in which researchers reported a significant relationship between age and PPD symptoms. In a prospective cohort study of 1,662 antenatal and postpartum women, Rich-Edwards et al. (2006) found that Hispanic women ages 23 years and younger developed PPD. In their systematic review of research with teen mothers, Graham and McDermott (2006) reported that teenage mothers were more depressed after birth from a lack of confidence or the inability to care for their newborns. In a study of 143 French Canadian women, Bouchard, Lachance-Grzela, and Goguen (2008) found that older mothers who were 6 months postpartum and with a greater and more flexible employment status were less vulnerable to feelings of depression. In a study of 811 women in Rio de Janeiro, Brazil, with an average age of 25.3 years, Bottino, Nadanovsky, Moraes, Reichenheim, and Lobato (2012) found that maternal age was significantly associated with depression for the first 5 months postpartum. In a phenomenological study to explore the lived experiences of women with symptoms of PPD, Hannan (2016) identified that new mothers ages 30 years and older experienced more feelings of depression during the postpartum period because of their striving to be perfect mothers, fear of failure, feelings of a new experience, and overwhelming sense of being a Low education level, unemployment, cesarean birth, and more than one young child were significantly related to an increased risk of postpartum depression symptoms.
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mother. Thus, findings in the extant research are not consistent with regard to the relationship between maternal age and PPD.
We found no association between income level and symptoms of PPD, yet low education level and unemployment were associated with PPD symptoms. There are similar inconsistencies in findings of previous studies with regard to these relationships. Rich-Edwards et al. (2006) found that household income and employment were risk factors for PPD among Hispanic women (N ¼ 1,662). In their study of 61 women, Hutto, Kim-Godwin, Pollard, and Kemppainen (2011) showed that low-income rural women in the United States were at risk of developing feelings of depression after birth. In a prospective cohort study between January 2004 and June 2011 of 1,423 postpartum women in the United States, Katon, Russo, and Gavin (2014) found that women at risk for symptoms of PPD were more likely to be unemployed (p ¼ .04). Thus, support for the association of education, income, and unemployment with PPD is mixed.
Another contradiction in factors associated with PPD is the sex of the infant. Among the participants in our study, we found no association Women at risk for PPD: EPDS scores $ 10. *p < .05. **p < .01. Kim, Y., and Dee, V. between the sex of the infant and symptoms of PPD. In some cultures, the preferred sex of the infant could be an important factor in the development of symptoms of maternal depression (Lagerberg & Magnusson, 2012; Sylvé n et al., 2011) . We did not assess participants' preference for sex of their infants before birth.
Among our sample, PPD symptoms were reported by a greater proportion of participants who had a cesarean birth than participants who had a vaginal birth. In other studies, the effect of the women's route of birth on symptoms of PPD was mixed. In a study of 335 Armenian women, Petrosyan, Armenian, and Arzoumanian (2011) found that cesarean birth among women younger than 25 years was a significant factor for PPD. However, in three other studies, researchers reported different findings. Maternal depression symptoms reported in a sample of U.S. women (N ¼ 164; DeLuca & Lobel, 2014 ) and a sample of French women (N ¼ 264; Gaillard, Le Strat, Mandlebrot, Keïta, & Dubertret, 2014) were not related to route of birth.
Among our participants, those who only had one child were at greater risk of symptoms of PPD. Similarly, Csatordai et al. (2007) reported that women with more children had a lesser chance of developing PPD during the postpartum period. In two more recent studies, Kirpinar, Gö zü m, and Pasinlio glu (2010) and Turkcapar et al. (2015) found that number of children had no significant influence on the development of PPD.
Limitations
We implemented an interviewer-administered survey method to improve the quality of the data by clarifying any questions participants had difficulty understanding. However, this method may have limited the participants' honest expression of their feelings given the sensitive nature of the EPDS questions. For example, if a participant had any negative feelings, such as regret for having another child, she may have felt uncomfortable and withheld her expression of these negative thoughts. Although the research team was assisted by nursing students who were bilingual (English and Spanish) and Hispanic, we cannot be certain that they were adequately prepared to respond to the participants' questions.
Additionally, we did not ask the ages of our participants' children. If more than one child was younger than 2 years, the birth of the second child may have been a greater burden for the participant and affected her mental health status. In addition, we did not ask if the participant expected/ preferred the new child's sex or the reason for the type of birth (e.g., cesarean). The high proportion of cesarean births was unexpected and should be investigated in future studies. Early perinatal assessment for symptoms of postpartum depression and tailored prevention programs are needed to promote better health for Hispanic women in rural communities.
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Because we used a cross-sectional design, a cautious approach must be taken when interpreting the characteristics of a woman as predictors of symptoms of PPD because the predictor and PPD symptom questions were asked at the same time and based on each participant's recall. The time since the youngest child's birth ranged from the first postpartum day to 12 months, so recall would vary. Thus, for future studies, the date of the infant's birth and the mother's interview date should be noted to determine variations of recall.
Implications
Overall, 42.6% of the participants in our study were identified as being at high risk for PPD; this highlights the need for PPD screening and care among Hispanic women in rural areas and the need for health care professionals to have a better understanding of PPD among rural Hispanic women.
The mixed results for predictors of PPD strengthen the need for prospective studies of pregnant women of various ethnic groups to document early and late symptoms of PPD. This would allow the identification of factors that influence early-and late-onset PPD. Nurse-led innovations of PPD prevention, identification, and treatment efforts are needed regardless of the outcomes.
Conclusion
Our findings regarding PPD symptoms among a sample of rural Hispanic women add to the body of literature about maternity and primary care of Hispanic women, especially those in rural areas. Low education level, unemployment, cesarean birth, and the birth of the first child were significantly associated with symptoms of PPD. Although some of these results were consistent with earlier research, others were not. Despite these inconsistencies, nurses and other providers in rural areas must be alert for early symptoms of postpartum depression among women. Pregnant women should receive education about symptoms of PPD. If diagnosed with PPD, women must be referred for appropriate mental health services.
